Introduction
Linear codes with Euclidean Complementary dual have been studied in [3] . The characterization and properties of such codes were given. These codes are interesting since they reach the maximum decoding capability of adder channel [3] . Moreover, in some cases, such codes can be decoded faster than other linear codes using nearest neighbor decoding. In [6] , necessary and sufficient conditions for cyclic codes to be Euclidean complementary dual have been determined. Hermitian complementary dual cyclic codes over finite fields have been characterized in [5] .
Subfield linear codes and their duals under the trace Hermitian inner product have been studied in [1] and [4] . Such codes have an application in constructing quantum codes in [1] and references therein.
To the best of our knowledge, Hermitian complementary dual linear codes and trace Hermitian complementary dual subfield linear codes have not been well studied.
Therefore, it is of natural interest to studied complementary dual codes with respect to the Hermitian and trace Hermitian inner products. In this paper, we focus on 
Preliminaries
Let r and A code of length n over q is defined to be a nonempty subset C of n q . The 
The Euclidean dual (resp., Hermitian dual and trace Hermitian dual) of a code C is defined to be the set q is said to be Euclidean (resp., Hermitian and trace Hermitian) complementary dual if
Next proposition follows from the definitions of complementary dual codes. 
i) If
C is a linear code, then 
Characterization of Complementary Dual Subfield

Linear Codes
The characterization and properties of Linear codes with Euclidean
Complementary dual have been established in [3] . In this section, characterizations of 
Characterization of Hermitian Complementary Dual Linear Codes
The following property of q -orthogonal projection plays vital role in 
Proof. Suppose that : n q TC  is an q -orthogonal projection with respect to the Hermitian inner product onto
Hence, there exists a word
, and hence,
Since T is a function, 
Suppose that 
C  vu
It is not difficult to verify that C  is a linear map such that 
{ } ker( ). 
Proof. Using the arguments similar to those in Lemma 
G Then C is trace Hermitian complementary dual if and only if T T GG GG  is invertible.
In this case,
: n Cq C  defined by 
GG GG  . Let
: n Cq C  be defined by 
TT TT 
Constructions of Complementary Dual Subfield Linear Codes
In this section, some constructions of complementary dual codes with respect to the Hermitian and trace Hermitian inner products are given.
Constructions of Hermitian Complementary Dual Linear Codes
It is well known that, for a given [ , , ] 
Next, we show that 
Construction of Complementary Dual Subfield Linear Codes
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